Problem set: Basic Phys



Name____________________


Basic physiology and anatomy
· Basic physiology and anatomy (Ch 1-5, chemistry, cell biology)

· Define molecule, cell, tissue, organ, and organ system. Explain their relationships according to level of complexity. Identify examples of each.

· Distinguish the terms element, ion, molecule, amino acid, carbohydrate, lipid, protein.

· Identify the components of a cell and the role of each component. 

· Diagram and describe the composition of a cell membrane. 

· List ten major organ systems and explain their functions.

· List and describe the four tissue types (epithelium, connective, muscle, nerve). 

· List the components of different connective tissue types and describe how these components contribute to the function of the tissue type. 

· Use anatomical terms accurately and specifically in descriptions. 

· Represent information through maps (see text p.8), graphs, diagrams, and verbal or written descriptions. 

· Explain processes using mechanistic vs. teleological descriptions. 

· Cells, Cell Membranes (Ch.5)
· Diagram a membrane in cross-section and explain how the composition influences the membrane permeability of different molecules.

· List and describe the function of membrane protein types and structures. 

· Write Fick’s law of diffusion and predict how changes in concentration gradient, membrane surface area, resistance, thickness and temperature will change the rate of diffusion of a compound. 

· Differentiate the following types of membrane transport and their energy source: diffusion, facilitated diffusion, primary active transport, secondary active transport, endocytosis and exocytosis. Identify specific examples for each.

· State the method of movements of oxygen, carbon dioxide, ions, glucose, proteins, hydrophobic molecules and hydrophilic molecules across the cell membrane.

· Draw an epithelium, labeling the apical and basolateral membranes. Trace movement of a compound across the epithelium. Explain the functional significance of a polarized distribution of transport proteins to the apical or basolateral membrane.

· Explain saturation, competition, and specificity for a transport or receptor protein.

· Diagram a cell with the components to perform specific tasks. 

1. Which of the following is the best definition of physiology?

a. the study of the structure of the human body

b. the study of human growth and reproduction

c. the study of organ systems and organs of the body 

d. the study of communication between cells of the human body

e. the study of body function from the molecular to multiple organ level

2. Physiology is the study of _____, anatomy is the study of ______ and pathophysiology is the study of ______ in an organism. Choose the correct terms to fill in the blanks. 

a. organ systems… organs… cells

b. organ systems…  processes… abnormal function 

c. normal function… structure…  abnormal function 

d. organ systems… structure… abnormal function 

e. abnormal function…  structure… normal function 

3. An important role of fibroblasts in connective tissues is… 

a. to store fat

b. to make collagen

c. to make epithelial cells

d. to make interstitial fluid

e. to make tight junctions between cells

4. Which of the following is composed primarily of epithelial tissue?

a. bone

b. tendon

c. cartilage

d. blood

e. ovary

5. Functions of epithelia include all of the following except

a. provide physical protection 

b. control movement of substances into the body

c. produce specialized secretions

d. store energy reserves

e. surround lumens

6. Which of the following defines the term saturation? Saturation occurs when __________.

a. an agonist molecule binds to the carrier proteins 

b. the carrier proteins  are operating at their maximum rate

c. the carrier protein transports only one specific type of molecule 

d. the carrier proteins  switch from passive to active transport

e. the transported molecule's concentration inside and outside of the cell is equal

7. You conduct an experiment on eighty, 25-year-old volunteers (subjects) to see how increasing levels of thyroid hormone influence skin temperature after exercise. Which of the following is considered the independent variable in this experiment?

a. Number of subjects

b. Age of subjects

c. thyroid hormone level

d. skin temperature

e. intensity of exercise

8. Under what conditions will movement of oxygen into oxygen-depleted cells be facilitated?

a. with increased temperature 

b. with increased glucose levels

c. with low oxygen levels outside the cells

d. where the cell membrane has reduced cholesterol levels

e. where scar tissue on the cell surface reduces available surface area for diffusion

9. A tissue that has cells that secrete elastin fibers is a type of ______.

a. contractile tissue 

b. epithelial tissue 

c. connective tissue 

d. neural tissue

e. muscle tissue

10. The most internal tissue type in a blood vessel organ is  __________.

a. epithelial 

b. connective

c. muscle

d. nervous

e. lumen

11. A cell's sensitivity to a lipophilic signal molecule is reduced after __________.

a. the thickness of the cell's membrane doubles 

b. the quantity of circulating signal molecule doubles

c. an antagonist for the molecule's receptor is reduced

d. the number of receptors for the molecule is increased

e. the amount of intracellular amplifier enzyme is increased

12. What do active transport, phagocytosis, exocytosis and endocytosis all have in common?

a. they all require ATP

b. they all move substances with the concentration gradient

c. they all use small vesicles

d. all cells use all of these forms of transport

e. none of these

13. Which of the following organ systems has a role in maintaining homeostasis of the extracellular fluid environment by regulating exchange of materials with the external environment?

a. nervous 

b. endocrine

c. connective

d. circulatory

e. urinary/renal 

14. One of each of the four general tissue types is specialized for each of the following functions except __. 

a. support 

b. movement

c. synthesis of complex molecules

d. conduction of electrical impulses

e. exchange of materials with the external environment

15. Tendons and ligaments are types of _____.

a. dense connective tissue

b. adipose tissue

c. matrix protein

d. bone organ

e. ground substance

16. You conduct an experiment where you measure anesthesia dose required by surgery patients to test whether patients with different hair colors need different dosages. In a graph of the resulting data, which of the following variables will be placed on the y-axis?

a. Type of surgery

b. Anesthesia dose

c. Hair color 

d. Time 

e. Age

17. You conduct an experiment to determine how body weight will vary based on percentage of carbohydrates in the diet. People are examined that are on a 10%, on a 50% and on a 90% carbohydrate diet. In a graph of the resulting data, which of the following variables will be placed on the x-axis?

a. body weight

b. percentage of carbohydrates

c. number of test individual 

d. time 

e. initial weight of each individual

18. Which of the following cell membrane proteins is not a type of membrane spanning protein?

a. mechanically-gated channel

b. voltage-gated channel

c. carrier protein

d. 7-transmembrane domain protein

e. associated enzyme protein

19. Which of the following defines the term competition? Competition occurs when _______.

a. an agonist molecule binds to the carrier protein 

b. carrier proteins  are operating at their maximum rate

c. a carrier protein transports only one specific type of molecule 

d. a carrier protein switches from passive to active transport

e. the transported molecule's concentration inside and outside of the cell is equal

20. Transepithelial transport of glucose depends on all of the following except: 

a. a basolateral  Na+/K+ pump 

b. a low intracellular concentration of Na+ 

c. an apical Na+/glucose symport protein 

d. a basolateral glucose facilitated diffusion carrier protein

e. a glucose concentration gradient across the apical membrane

f. a glucose concentration gradient across the basolateral membrane

21. Functions of epithelia include all of the following except

a. provide physical protection 

b. control movement of substances into the body

c. produce specialized secretions

d. store energy reserves

e. surround  a lumen

22. ATP is not necessary for…

a. facilitated  diffusion

b. primary active transport

c. secondary active transport

d. endocytosis

e. exocytosis

23. A person has a bruise over their third rib that is contralateral to their right brachium. This means the bruise is on their…

a. right upper arm

b. left costal region 

c. medial cervical area

d. lateral gluteal region

e. right antebrachium

24. A body in the "anatomical position" is…

a. laying face up on a table

b. laying face down on a table

c. standing upright with face and palms facing anterior

d. standing upright with face facing anterior, palms facing  medial

e. laying down or standing up, with arms raised to be superior to the thoracic region

25. The parathyroid glands are ________ to the thyroid glands

a. dorsal

b. ventral

c. medial

d. inferior

e. superior

26. The pituitary is located in the ___ body cavity.

a. pelvic

b. dorsal

c. cranial

d. thoracic

e. abdominal

27. Write the equation for Fick’s law of diffusion.  Draw a simple graph illustrating how a change in temperature would affect the rate of diffusion of a molecule across a membrane. 

28. For each of the following conditions, circle the answer in italics that would result in increased rate of oxygen simple diffusion into cells: 

a. Oxygen levels:
   high ICF [oxygen]
or    low ICF [oxygen]
or   no effect
b. sodium levels:
   high ICF[ Na+]

or    low ICF [Na+]
or   no effect
c. Membrane surface area :
large surface area   or small surface area
   or   no effect
29. Convert 
82500 mg/liter  into g/milliliter. 

30. Convert 1010 F in to 0C temperature. 

31. The kidney tissue diagrammed below is specialized to assist with regulation of Na+ and K+ ions in the body. Each cell transports K+ from the ECF to the lumen for excretion and transports Na+ from the kidney lumen to the ECF for retention in the body. This process requires three membrane transport protein types.  

a. Name the type of tissue this is.  _________________________

b. Label the apical and basolateral membranes on the drawing below.

c. On a cell in the diagram below, add the three transport proteins that will allow  the transport of K+ and Na+ ions as described.  Identify for each what the protein transports and the source of energy for the transport.   (Consider the normal concentrations of Na+ and K+ ions inside and outside cells, the types of transport proteins and their energy sources.)





32. Aldosterone is a hormone that activates new protein production in kidney epithelial cells. The result is an increase in Na+ movement out of kidney tubule lumen.  Given this information, answer the following questions.  (Circle all correct answers from the italicized choices or fill in the blank.)

a. Endocrine cells secrete aldosterone by simple diffusion. Aldosterone is therefore

lipophobic 
lipophilic
hydrophobic  
hydrophilic
fat soluble
 water soluble
b. After release from endocrine cells, aldosterone can be found where in the body?  


 only in plasma

only in interstitial fluid 

in the ECF
in the ICF

c. Active aldosterone receptors can be found where in the kidney?  

in the lumen 

in epithelial cell membrane
in the ECF 
in the ICF

d. Aldosterone is released into the bloodstream from adrenal endocrine tissue. The kidney aldosterone response is therefore under 

paracrine control 
 neurotransmitter control
endocrine control 
autocrine control

e. Which of the following simple graphs correctly represents how aldosterone diffusion will change as the thickness of epithelial cell membranes change? 
A 
or 
B
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33. Vasopressin is a hormone that activates a cAMP second messenger system in kidney epithelial cells. The result is an increase in water movement out of kidney tubule lumens.  Given this information, answer the following questions.  (Circle all correct answers from the italicized choices or fill in the blank.)

a. Vasopressin is secreted from cells by exocytosis.  Vasopressin secretion requires

membrane channels 

ATP
specific carriers  
G-proteins
cAMP
b. After release from endocrine cells, vasopressin can be found where in the body?  


 only in plasma

only in interstitial fluid 

in the ECF
in the ICF

c. Active vasopressin receptors can be found where in the kidney?  

in the lumen 

in epithelial cell membrane
in the ECF 
in the ICF


d. What membrane bound enzyme will be activated by the vasopressin receptor to result in the increase in intracellular cAMP?   

       _____________________

e. What intracellular enzyme will be activated as a result of the cAMP increase?  

_____________________

34. Glucose moves into muscle cells by facilitated diffusion through a GLUT transporter.  Explain a mechanism that muscle cells can use to maintain a concentration gradient that always favors glucose movement into the cell and not out of the cell.





35. On the plot below, draw a simple graph to show how diffusion rate of glucose into muscle cells will change as the number of GLUT transporters increases.   Label the variable for the X and Y axes.
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36. The line graph "Predicted Levels of Drug X" shown below illustrates predicted plasma serum drug X concentration when it is given continuously for many hours and the levels expected to be helpful (therapeutic) and deadly (toxic).  Write a conclusion for the graph below the graph. 
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